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BJ1HRHHE PA3JlHMHblX KOHUEHTPAUHH Cyj1b<l>ATA UHHKA 
HA 0H3HKO-XMMHHECKHE CBOflCTBA rEMOJI HM<DbI 
KATyiliEK PLANORBARIUS (MOLLUSCA: BULINIDAE) B HOPME 
H nPM HHBA3HH TPEMATOAAMH 

A. n. CTaflHHneHKO, Jl. Jb MBaHeHKO, O. 4 >. BacnjieHKO, M. M. 3 hhhm, 
A. E. BauiHeBCKaa, T. E. KapHnyK, Jl. H. MbicjiHHCKaa, T. A. CeMeHHH 


npH bo 3 ^ 6 hctbhh cyjibcjiaTOM u,HHKa (200, 500, 800 mt/ji) Ha Planorbarius corneus HaOjiKmaiOTCH 

H 3 MeHeHHH (j 3 H 3 HKO-XHMHM 6 CKHX CBOHCTB reMOJIHM(j)bI. CraTHCTHHeCKH AOCTOBepHbie pa 3 JIHHHH MOK^y 
He 3 apa>KeHHbiMH h 3 apa>KeHHbiMH oco 6 hmh ycTaHOBJieHbi no 3 kthbhoh peaKUHH reMOJiHM(})bi, o 6 ecne- 
neHHOCTH reMorjioOnHOM o 6 men Maccbi >KHBOTHbix n Maccbi hx MHrKoro Tejia. 

B cbh 3 h c ycHjiHBaiomeHCH H3 roAa b toa aHTpononpeccneH B03pacTaeT 3arpH3- 
HeHHe npHpOAHbIX BO A COCAHHeHHHMH TH^ejlblX MeTajIJIOB. C HeOHHIUeHHblMH 
CT0K3MH TOpHO-pyAHblX, MeTaJIJiypTHHeCKHX, npHSopO- H M aiHHHOCTpOHTCJIbHblX 
npeAnpHHTHH b BOAoeMbi nonaAaiOT 3HaHHTejibHbie KOJinnecTBa cojieH, b tom nncjie 
h cyjibc})aTa UHHKa. IlpeAejibHO AonycTHMbie KOHueHTpauHH hohob UHHKa b boahoh 
cpe^e COCTaBJIHIOT 0.01 (pbl60X03HHCTBeHHaH HOpMa) H 1 mt/ji (caHHTapHO-rn- 
THeHHMecKan HOpM a) . OAHaKO b MecTax c6poca npoMbiimieHHbix ctokob coAep>Ka- 
Hue 3 toto TOKCHKaHTa b BOAe Hepe^KO npeBbimaeT 3HaneHHH YIJXK Ha HecKOJibKO 
nOpHAKOB, HCHHCJIHHCb TpaMMaMH H Aa>Ke HX AeCHTKaMH Ha JIHTp. YCTaHOBJieHO 
(CiaAHHHeHKO h Ap., 1991 ), hto cyjib(J)aT uHHKa OKa3biBaeT BpeAHoe B03AeHCTBHe 
Ha npecHOBOAHbix OpioxoHornx mojijiiockob, Bbi3biBan y hhx H 3MeHenHH pHTMa h 
HHT eHCHBHOCTH AbIXaHHfl. IlpHHeM y HHBa3HpOBaHHbIX TpCMaTOASMH ocoOew 
CHMnTOMbI OTpaBJieHHH 3THM TOKCHKaHTOM 06 h apy>KHB aiOTCH paHbUie H BbipaH<eHbI 
CHjibHee, neM y He3apa>KeHHbix. Bjihhhhc cyjib^aia UHHKa Ha cf)H3HKO-XHMHHecKHe 
CB0HCTB3 reMOJIHM(J)bI MOJIJIIOCKOB B HOpMe H npH HHBB3HH HX TpCMaTOAaMH HCCJie- 
AyeTCH BnepBbie. 


MATEPHAJ1 M METOAbI MCCJI EflOBAH H fl 

Maiepnaji: 151 3 K 3 . KaTyuieK poroBbix Planorbarius corneus (Linne), 
coOpaHHbix b OKTnOpe 1992 r. b BOAoeMax >Khtomhpckoh o6ji. (YnpaHHa) b 6ac- 
ceHHe p. TeiepeB (xyiop 3aTHmbe). Mojijiiockh Ohjih cnoHTaHHO HHBa3HpoBaHbi 
napTeHHTaMH (cnopouncTaMH) Cotylurus cornutus (Rud.), jiOKajiH3yiomHxcH 
b renaTonaHKpeace. OOmne cbcaghhh o Maiepnajie nccjieAOBaHHH npHBeAeHbi 
b Ta6ji. 1. 

OpneHTHpoBOHHbiH h ochobhoh TOKCHKOjiorHMecKHe onbiTbi nocTaBjieHbi no Me- 
TOAHKe AjieKceeBa (1981). flepBbiM H3 hhx yciaHOBJieHbi BejiHHHHbi ochobhhx 
TOKCHKOJ iorHHecKHX noKa3aTejien — MnK (LCo) = 100 h JIK (LCioo) = 1000 mt/ji. 
B rpaHHuax hx 3HaneHHH noAoOpaHbi KOHueHTpaunn cyjib(j)aTa UHHKa, ncnojib30- 
BaHHbie b AajibHeHineM b ochobhom onbue, — 200, 500 h 800 mt/ji. ToKcnnecKHe 
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T a 6 ji h u a 1 

OSmne cBeAeHHH o MaTepnajie nccjieAOBaHHH 
General informations about the material of the investigation 


MHBa 3 HH 

n 

AwaMeTp paKOBHHbl, 
MM 

Obmaa Macca Tejia, 
mt 

Macca MHTKoro Tejia, 
mt 

06 T>eM reMO- 
JIHM(j)bI, MJI 

HeT 

22 

25.8+0.6 

KOHTpOJIb 

3564.8+117.1 

1141.8+243.1 

0.6+0.04 

Edb 

15 

25.2+1 

3609+192.7 

996.6+160.3 

0.58+0.08 

HeT 

31 

26+0.4 

200 mt/ji 

3100.9+188.8 

1285.8+59.14 

0.4+0.01 

Edb 

10 

27.3+0.8 

3248.6+284.5 

1124+43.9 

0.5+0.47 

HeT 

23 

26+0.7 

500 Mr/ji 

3070+159.9 

1148.7+68.3 

0.34+0.04 

EcTb 

9 

27+0.6 

3167.8+160.3 

1091.1+87.6 

0.43+0.09 

HeT 

29 

25.3+0.5 

800 mt/ji 

2814.3+162.2 

1074.5+66.5 

0.3+0.04 

EcTb 

12 

25.5+0.6 

2895.8+110.7 

1140+67.7 

0.35+0.04 


cpe/tbi npnroTaBJiHBajiH Ha AexAopnpoBaHHon nyTeM OTCTanBaHHH (1 cyT) boao- 
npoBOAHOH bo jxe (pH 7.2—7.5, TeMnepaTypa 18—20°). 3kcho3huhh b hhx KaTymeK 
cocTaBJiHjia 2 cyT. Hepe3 cyTKH OTpa6oTaHHbie cpeAbi 3aMeHHJiH cBe>KHMH. KoHTpo- 
JieM cjiy>KHJiH oco6h, noMemeHHbie b AexAopnpOBaHHyio BOAonpoBOAHyio BOAy. 

TeMOJiHM(j}y nojiyqajiH MeTOAOM npnMoro o6ecKpoBAHBaHHH moaaiockob. 
YpoBeHb coAep>KaHHH b Hefi reMorjio6HHa ydaHaBJiHBajiH coAHHOKHCAO-reMaTH- 
HOBbiM MeTO^OM no CajiH, Hcnojib3yn npn stom BTpoe MeHbmee npOTHB nponncn 
pa3BeAeHHe ee coahhoh khcaotoh, mto yqHTbiBaAOCb npn BbmncjieHHH OKOHqa- 
TejibHoro pe3yjibTaTa. AKTHBHyio peaKUHK) reMOAHivnjmi onpeAeAHAH c noMombio 
HHAHKaTopa «PH(j)aH». 

Pe3yjibTaTbi o6pa6oTaHbi MeTOAaMH BapHaunoHHOH CTaTHCTHKH no JIaKHHy 
(1973). npHHHTbi t anne KpHTepnn HaAe>KHOCTH CABnra: 1. aah «>KecTKHX» no- 
Ka3aTejien (V. a o 10 %) —90 %; 2. jxjm njiacTHHHbix (V. a o 50 %) —95 %. 
K noKa3aTejiHM nepBOH rpynnbi OTHeceHa aKTHBHan peaKunn reMOAHivnjmi, ko bto- 
pon — co/tep>KaHHe b Hen reMorJio6nHa. 


PE3yjlbTATbl M MX OBCy>KAEHME 

Co^ep>KaHHe reMorJio6nHa b njia3Me reMOJiHM(})bi KaTymeK cocTaBJineT 0.19— 
2.17 r% (Borden, 1931; AjinKpHHCKan, 1970; CraAHHqeHKO n Ap., 1980). Oho 

OTJlHHaeTCH B03paCTHOH, Ce30HHOH H 6HOTOnHMeCKOH H3MeHqHBOCTbK), B CBH3H 
c qeM b Hauinx onbiTax HcnoAb30BaHbi OAHOB03pacTHbie (c>AHopa3MepHbie) >kh- 
BOTHbie OAHOH nOnyJIHUHH, AOObITbie OAHOMOMeHTHO. y CBOOOAHbIX OT HHBa3HH 
KaTymeK KOHueHTpaunn reMorAoOnHa bo BHyTpeHHen cpeAe cocrraBAHeT 
1.19+0.12 r% (pa3Max KOAe6aHHH noKa3aTeAH ot 0.6 ao 2.1). AKTHBHan peaKunn 
cpeAbi BapbnpyeT ot 6 ao 8 npn cpeAHeM ee 3HaqeHHH 6.66+0.1 (Ta6A. 2, 3). 

y oco6efi, 3apa>KeHHbix cnopouncTaMH C. cornutus , KOHueHTpaunn reMorAO- 
6nHa b reMOAHM(J)e cocTaBAneT 1.01+0.04 r % (0.8—1.1), a BOAopoAHbix hohob — 
6.27+0.14(5—8). B KOHTpOAbHOH rpynne >KHBOTHbix CTaTHcraqecKH AOCTOBep- 
HblMH (P=98.5 %) HBAHIOTCH pa3AHHHH Me>KAy He3Bpa>KeHHbIMH H 3Bpa>KeHHbIMH 
>KHBOTHbiMH TOAbKO no nocAeAHeMy noKa3aTeAio. PIoAKHCAeHHe reMOAHM(j)bi y moa¬ 
aiockob b CAyqanx THH<eAOH HHBa3HH o6ycAOBAeHO, KaK Mbi noAaraeM, nepexoAOM 
«6AOKnpoBaHHbix» napa3HTaMH ynacTKOB renaTonaHKpeaca ot aapoOHoro pacmen- 
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T a 6 ji h u a 2 

BjIHHHHe TpeMaTOAHOH HHB33HH H pa3JIHHHbIX KOHUeHTpaUHH CyJIb(J)aTa UHHKa 
Ha coAep>KaHHe reMorjiodHHa b reMOJiHM())e h o6ecneqeHHOCTb hm Tejia poroBbix KaTymeK 

Trematode invasion and different concentrations of sulphate zinc impact upon haemoglobin 
conteinance in haemolymph and being provided with it of the body of Planorbarius corneus 


MHBa3HH 

Co/tep>KaHHe reMorjioSHHa, 

r % 

06ecneqeHHOCTb reMorjiodHHOM 
o6meft Maccbi Tejia, r/Kr 

ObecneqeHHocTb reMorjioSn- 
HOM MHTKOTO Tejia, t/kt 

1 


KOHTpOJIb 


HeT 

1.06+0.066 

1.71+0.01 

4.75+0.05 

EeTb 

0.86+0.07 

1.69+0.02 

4.7+0.08 



200 mt/ji 


HeT 

1.19+0.12 

1.38+0.02 

3.89+0.05 

EeTb 

1.01+0.04 

1.35+0.02 

4.43+0.06 



500 mt/ji 


HeT 

4.16+0.04 

1.26+0.02 

3.48+0.06 

EeTb 

1.08+0.04 

1.44+0.02 

3.46+0.09 



800 mt/ji 


HeT 

1.07+0.06 

1.06+0.01 

3.05+0.04 

EeTb 

0.99+0.04 

1.25+0.02 

3.27+0.04 


Tadjinua 3 

BjlHHHHe TpeMaTOAHOH HHB 33 HH H pa 3 JIHHHbIX KOHUeHTpaUHH CyjIb(})aTa UHHKa 
Ha aKTHBHyio peaKunio (pH) reMOJiHM(|)bi 


Trematode invasion and different concentrations of sulphate zinc impact 
on active reaction of the haemolymph 


HHBa3HH 

KOHUeHTpaUHH TOKCHKaHTa, mt/ji 

0 

200 1 

500 

800 

----- "I 

HeT 

6.66+0.1 

1 

6.2+0.13 

5.91+0.21 

6.05+0.12 

EeTb 

6.27+0.14 

5.84+0.17 

5.4+0.32 

5.42+0.15 


jieHHH yrjieBOAOB k rjiHKOjiH3y, npn KOTopoM o6pa3yeTCH 3HaHHTejibHoe kojih- 
qeCTBO KHCJIblX npOAyKTOB, BbI 3 bIBaiOmHX CABHT aKTHBHOH peaKUHH reMOJ!HM(J)bI 
B KHCJiyiO CTOpOHy. 

Hcxoah h3 3HaMeHHH JIK 50 (LC 50 ), cocTaBJiHiomero 550 mt/ji cyjib(})aTa UHHKa 
(225.5 Mr/,71 b nepecneie Ha hohh UHHKa ), 1 nocjieuHHH, corjiacHO npHHHTOH b Ha- 
CTOHHtee BpeMH KJiaCCH(J)HKaUHH TOKCHHeCKHX COeAHHeHHH (MeTeJieB H JX p., 1971), 
HBjineTCH jxj\n KaTyuiKH cjiaOoTOKCHMHbiM. Kan h upyrne cojih TH>Kejibix MeTajuiOB, 
cy/ib(f)aT UHHKa — h jx JiOKajibHoro uen ctbhh, Bbi3biBaioiuHH npe>Kue Bcero «npH- 
>KHraHHe» noBepxHOCTHoro MepuaTejibHoro anHTejiHH, npoHBJiHioiueecH cHauajia 
B yCHJieHHH OCJlH3HeHHH Tejia, a BnOCJieACTBHH — B KOaryjlHpOBaHHH C.7IH3H H3-3a 
o6pa30BaHHH ajib6yMHHaTOB, orojieHHH h pa3pymeHHH anHTejiHH h ero OTTop>Ke- 
HHH. IlpOHHKaH B OpraHH3M MOJIJIIOCKOB, HOHbl UHHKa o6pa3yiOT npOHHbie KOM- 
njieKCHbie coeuHHeHHH c SejiKaMH, b tom HHCjie c cf)epMeHTaMH, ropMOHaMH h 
UPyrHMH >KH3HeHHO Ba>KHbIMH COeAHHeHHHMH, yTpaHHBaiOIUHMH npHCyUJ,He HM 
CBOHCTBa, HTO Be^eT K HapymeHHIO HOpMaJIbHbIX >KH3HeHHbIX OTnpaBJieHHH y 3THX 
>KHBOTHbIX. 

npH 200 mt/ji cyjib(})aTa uhhkb (82 — hohob uhhkb) cTaTHCTHHecKH uocto- 
BepHbix H3MeHeHHH ypoBHH couep>KaHHH reMorjioSHHa b reMO,/iHM(f)e KaTyuieK 


YcTaHOBJieHO rpa(j)HqecKH. 



He OTMeneHO. TeM He MeHee pa3JiHHHH bmcokoh CTeneHH AOCTOBepHOCTH Ha6jiio- 
AaiOTCH b o6ecneneHHOCTH hm KaK o6men Maccbi, TaK h Maccbi MnrKoro Tejia 
MeyKjxy OTpaBJieHHbiMH >KHBOTHbiMH h ocoOhmh KOHTpojibHOH rpynnbi. y He3apa- 
>KeHHbix KaTymeK 3HaqeHHe nepBoro H3 BbimeynoMHHyTbix noKa3aTejieH noHH- 
>KaeTCH Ha 19, y 3apa>KeHHbix — Ha 20 %, a BTOporo — Ha 18 h Ha 6 % cooTBeT- 
CTBeHHO. 3to o6ycjiOBjieHO OTHiOAb He cabhtom BnpaBO b AHHaMHqecKOH CHCTeMe 
MeTreMorjioOHH—OKcnreMorAoOnH, a HapymeHHeM BOAHO-coAeBoro o6MeHa y noA- 
OnblTHblX >KHBOTHbIX, 3HaHHTeAbH bIM HX 06e3B0>KHBaHHeM H BCAeACTBHe 3T0T0— 

coKpameHHeM KaK o6men Maccbi (Ha 10 — 13 %), TaK h Maccbi hx MnrKoro Tejia 
(Ha 11 %). CjieAOBaTejibHO, 3Ta KOHueHTpaunn TOKCHKaHTa He HBjineTCH aah Ka- 
TyuiKH hh 6e3pa3JinqHOH, hh CTHMyjiHpyiomeH. OHa Bbi3biBaeT y hhx pa3BHTHe 
TpeTbefl (})a3bi naTOAornqecKoro npouecca — Aenpeccmo, 2 BbipaTKaiomyiocfl He 
TOJibKO b noHH>KeHHH ypOBHH o6mero oOMeHa, ho h b Hapy>KHbix noBpe>KAeHHHx. 
i^ByxcyToqHoe npeObmaHHe moaaiockob b cpeAe, coAep>KameH 200 mt/ji cyjib(})aTa 
UHHKa, conpoBO>KAaeTCH noHBjieHHeM y hhx mH oroqHCJieHHbix ToqeqHbix, pe>Ke — 
6ojiee KpynHbix (3X3 mm) HenpaBHAbHOH (fiopMbi oqaroB HeKpOTHqecKoro pacna^a 
MepuaTejibHoro snHTeAHH — KaK kotkhoto, TaK h jieroqHoro. HanOojiee yn3BHMbie 
yqacTKH Tejia — sto Kpan hoth, pTa h AbixaTeAbHoro OTBepcTHH, noBepxHOCTb 
mynaAeu h noAOCTb AerKoro. npnqeM o6mee koahhcctbo h nAomaAb KpynHbix 
oqaroB noBpe>KAeHHH y 3apa>KeHHbix napTeHHTaMH TpeMaTOA ocoOen o6biqHO 
OoAbuie, qeM y He3apa>KeHHbix. CTeneHb Bbipa>KeHHOCTH BbimenepeqHCAeHHbix 
Hapy>KHbix npH3HaKOB BpeAHoro bo3aghctbhh cyjib^ara uhhkh Ha moaaiockob 
npHMO nponopUHOHaAbHa HHTeHCHBHOCTH HX HHBa3HH. 

B CAyqanx KpaHHe TH>KeAOH hhb 33 hh, hto hhmh OTMeqeHO y 9.8+4.6 % moa¬ 
aiockob 3toh onbiTHOH rpynnbi, y hhx pa3BHBaeTcn ocTpoe OTpaBAeHHe, 3aBep- 
maiomeecH qepe3 1—2 cyT rnOeAbio >KHBOTHbix. 

B pacTBope, C0Aep>KameM 500 m t/ji TOKCHKaHTa (205 — hohob UHHKa), koh- 
ueHTpauHH reMorAoOHHa ocTaeTcn Ha ypOBHe HOpMbi KaK y cboOoahhx ot HHBa3HH, 
TaK h y 3apa>KeHHbix KaTymeK (Ta6A. 2). Ecah yqecTb, OAHaKO, hto o6man Macca 
h Macca m nr koto TeAa npn stom yMeHbmaiOTCH y He3apa>KeHHbix KaTymeK b cpeA- 
HeM Ha 14 h y 3apa>KeHHbix — Ha 12 %, a o6T>eM reMOAHM(j)bi — Ha 43 h 25.9 %, 
to HeTpyAHO onpeAeAHTb, hto y hhx npn 500 m t/ji TOKCHKaHTa b cpeAe o6mee koah- 
qecTBO MeTreMorAoOnHa yMeHbmaeTcn H3-3a CABHra BnpaBO b CHCTeMe MeTreMO- 
tao 6 hh—OK cnreMorAo6HH. n P H 3T0M CTaTHCTHHeCKH AOCTOBepHO nOHHTKaeTCH 
o6ecneqeHHOCTb hx TeAa 3 thm AbixaTeAbHbiM nnrMeHTOM. npnqeM y 3apa>KeHHbix 
TpeMaTOAaMH moaaiockob b cpaBHeHHH c TaKOBbiMH KOHTpOAbHOH rpynnbi ypoBeHb 
BepOHTHOCTH 3THX pa3AHqHH BblLLie, qeM y He3apa>KeHHbIX. H3BeCTHO, qTO >KH- 
BOTHbie npOTHBOnOCTaBAHIOT BpeAHbIM B03ACHCTBHHM CpeAbI nOBbimeHHe ypOBHH 
o6mero o6MeHa, yBeAHqHBan TeM caMbiM 3Heproo6ecneqeHne h noBbiman cboh 
3amHTH0-npHCn0C06HTeAbHbie B03MO>KHOCTH. fl03T0My noHH>KeHHe ypoBHH co- 
ACp>KaHHH MeTreMorAo6nHa b reMOAHM(]3e h o6ecneqeHHOCTH hm KaTymeK, a 3Ha- 
hht, nOBbimeHHe ypOBHH C0Aep>KaHHH OKCHreMorAoOnHa cjiejxyer paccMaTpHBaTb 
KaK 3amHTHO-npHcnoco6HTeAbHbiH npouecc, HanpaBAeHHbiH Ha coxpaHeHne >kh- 
BOTHblMH, npe6bIBaiOmHMH B TOKCHHeCKOH CpeAe, TOMeOCTa3a. KaK BHAHO H3 ABH- 
Hbix, npHBeAeHHbix b Ta6A. 2, 3to ycnemHee yAaeTcn cboOoahmm ot HHBa3HH 
KaTymnaM no cpaBHeHHio c HHBa3HpOBaHHbiMH, hto CBHAeTeAbCTByeT 06 ocAaOAe- 
HHH y nOCAeAHHX 3amHTH0-npHCn0C06HTeAbHbIX B03MO>KHOCTeH nOA BAHHHHeM 
napa3HTapHoro (})aKTopa. B noAb3y 3Toro npeAnoAO>KeHHH roBOpHT h AOBOAbHO 
BblCOKan CMepTHOCTb 3THX >KHBOTHbIX, COCTaBHBIIiaH K KOHUy BTOpbIX cyTOK onbiTa 

18.8+6.9%. 

npn 500 Mr/A TOKCHKaHTa Ha6AK>AaeTCH pa36aAaHcnpoBKa 6yc})epHbix chctcm 
reMOAHM(j)bi KaTymeK, Ha hto yKa3biBaeT cabht 3kthbhoh peaKUHH ee b KHCAyio 


2 Oa3HOCTb naTOjiornnecKoro npouecca, Bbi3BaHHoro OTpaBjieHneM mojijiiockob, npHHHTa no 
BecejiOBy (1968). 
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CTopoHy. CuHTaiOT (Bnprep, MaAupeBCKau, 1977; Bnprep, 1979; MaAnpeBCKan, 
1985), uto noAKHCJieHne BHyTpeHHen cpeAbi moaaiockob — sto cAeACTBne 6no- 
xHMHMecKoro 3amHTHO-npHcnoco6HTejibHoro npouecca, HanpaBJieHHoro Ha Bbi- 
>KHBaHHe HX B TOKCHUeCKOH Cpe^e, COCTOHmee B UaCTHUHOM HAH nOJIHOM «nepe- 
KJiio L ieHHH» a3po6Horo pacmenjieHHH rjiHKoreHa Ha aHaapo6Hoe. Cjiejxyer ot- 
MeTHTb, hto npn 200 mt/ji cyjib(j)aTa UHHKa b BOAe noAKHCAeHne reMOAHM(j)bi 
OTMeneHo TOJibKO y He3apa>KeHHbix oco6en, b to BpeMH Kan y hhtchchbho HHBa- 
3HpOBaHHbIX TpeMaTOAaMH >KHBOTHbIX npOUeCCbl AeKOMneHCaUHH 3aHIJIH, OHeBHAHO, 
cahlukom AajieKO, b cbh3h c ueM BbiuieynoMHHyTan OHOXHMHHecKan a^anTaunn 
3apa>KeHHbix KaiymeK k tokchucckoh cp ejxe OKa3ajiacb HeB03M0>KH0H. 

B pacTBopax, coAep>KamHx 800 mt/ji cyjib(j)aTa uhhkb (328 — hohob UHHKa), 
y Bcex noAonbiTHbix >KHBOTHbix coAep>KaHHe reMorjioOHHa b reMOJiHM(j)e He ot- 
KJioHHeTCH ot o6bmHoft ajih KaTyuieK HopMbi, b to BpeMH Kax o6ecneueHHocTb HM 
hx Tejia CTaTHCTHnecKH AOCTOBepHO noHH>KaeTCH (o6meft Maccbi — Ha 16 h 13, 
mhtkoto Tejia — Ha 12 h 5.5 % y He3apa>KeHHbix h HHBa3npoBaHHbix oco6en 
cooTBeTCTBeHHo). Ka k bhaho H3 npHBe^eHHbix AaHHbix, CHH>KeHHe oOecneneH- 
HOCTH reMOTJIoOHHOM MHTKOTO Tejia y HHBa3HpOBaHHbIX )KHBOTHbIX npOHCXOAHT 
b 3tom cjiynae b MeHbuien Mepe, ueM y HeHHBa3npoBaHHbix. 3to cbh33ho c TeM, 
hto y nocjieAHHx npn 800 mt/ji TOKCHKaHTa b cpe/i,e nporpeccnpyeT o6e3Bo>KHBa- 
Hne Tejia (b cpaBHeHHH c KOHTpojieM ohh TepnioT okojio 16 % Maccbi mhtkoto 
Tejia). y 3apa>KeHHbix oco6en nponcxoAHT ero o6BOAHeHHe. JlerKan nacT03HOCTb 
rojioBbi h hoth, oTMeueHHan npn 500 mt/ji cyjib(j)aTa UHHKa, npn 800 mt/ji ero 
nepexoAHT b OTueTAHBO Bbipa>KeHHbiH OTeK. npn 3tom Macca mhtkoto TeAa KaTy¬ 
uieK yBejiHHHBaeTCH Ha 4.5 %, a aKTHBHan peaKuuu cpeAbi ocraeTcn Ha ypoBHe, 
3aperHCTpupoBaHHOM b npeAbmymeM onbiTe. 3to, a TaK>Ke BbicoKan CMepTHocTb 
KaTyuieK (72.7+7 %) ydeAHTeAbHo CBHAeTejibCTByiOT o tom, uto b pacTBopax, 
coAep>Kamux 800 mt/ji cyAb(j)aTa uhhkb, y npeo6AaAaiomero 6oAbuiHHCTBa 3a- 
pa>KeHHbix >KHBOTHbix pa3BHBaeTcn AeTaAbHau (j)a3a OTpaBAeHHH h TOAbKO y CAa6o 
HHBa3upoBaHHbix, KaK h y cBo6oAHbix ot HHBa3HH, — cy6AeTaAbHan. 
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TREMATODE INVASION AND SULPHATE ZINC IMPACT UPON PHYSICS-CHEMICAL 
PROPERTIES OF HAEMOLYMPH OF COIL-FLATS (MOLLUSCA: BULINIDAE) 

A. P. Stadnichenko, L. D. Ivanenko, O. F. Vasilenko, A. Ye. Vishnevskaya, M. M. Zinich, 

G. Ye. Kirichuk, L. N. Myslinskaya, T. A. Semenij 

Key words : Planorbarius corneus, Trematodes, sulphate zinc, haemoglobin. 

SUMMARY 

A trematode invasion and an impact of different concentrations (200, 500, 800 mg/1) of sul¬ 
phate zinc on phisics — chemical properties of haemolymph of coil-flats have been investigated. 
Both non-infected and molluscs infected with the concentration 200 mg/1 got an acute poisoning, 
a depression stage. With the concentration 200—800 mg/1 the haemoglobin security of the total 
body, and soft body and the active reaction of haemolymph were progressively decreased. A clinic 
toxication picture in the individuals toxicated with the concentration 500—800 mg/1 was more 
patent and a pathological process was completed with a lethal end much earlier than in case 
of the animals, which were free of invasion. 


409 



